Beneficial properties of single-domain antibody fragments for application in immunoaffinity purification and immuno-perfusion chromatography.
We explored the possibility to apply single-domain antibodies from Camelidae for immunoaffinity purification of the ice structuring protein (ISP) from Lolium perenne, which modifies ice crystal growth and therefore has potential application in medicine, biotechnology, agriculture and (frozen) foods. Using phage display together with an appropriate selection method, a group of candidate fragments was isolated from a llama-derived immune library. Affinity chromatography using a purposely selected antibody coupled to a matrix yielded a completely pure and functional ISP. Due to the extreme refolding capabilities and physical stability of single-domain antibodies, the affinity matrix could be regenerated more than 2000 times without loss of capacity, while the fragment's monomeric nature permitted an efficient elution of antigen. The results of this study show that highly pure proteins can be recovered from biological material in a single-step process.